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Tevatron Technical Notes (Beams-Doc) 



Report #1 (2002): FBI, SBD, IBEAM, etc 

Å Issues: 
ï Dispersion in the cable 

ï Satellites 

ï Baseline subtraction 

ï Cross calibration 

Fast Bunch Integrator 



Focus on Understanding and 
Trustworthiness 

ÅInitially, the discrepancy btw the three 
intensity diagnostics instruments was ~4% , 
sometimes 15% !! 

ÅFinally, Alvin and Tev ops and Instrumentation 
team brought it up to satisfaction ς ǘƘŜ άǊŜŀƭ 
ƭƛŦŜέ ŀŎŎǳǊŀŎƛŜǎΥ  

ïIBEAM (DCCT)    ~5 e-5  (0.005 %)  

ïFBI and SBD (RWM)   ~(1-3)e-3   (0.1-0.3%) 



Longitudinal bunch tomography 



IBS (Intrabeam Scattering) Growth 

 



Other important subjects covered by Alvin 
ÅBeam-gas scattering and losses  
ïEffects on beam lifetime 

ïEffects on CDF and D0 backgrounds 

ïConsequences for collimation system 

ÅLosses at the start of acceleration ramp 

ÅLosses from buckets to the abort gaps (DC beam) 

ÅEmittance evolution 

ÅSDA ς Store analysis software package, etc etc 

ά.ǳƭƭŘƻȊŜǊ ŜŦŦŜŎǘέ (at the end - the 
issue fully understood & resolved) 
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2nd  Story 

!ƭǾƛƴΩǎ Old Love 



LǘΩǎ ŀōƻǳǘΧ 

 10 TeV 

8 TeV 

0.5 TeV 

3 TeV 

100 TeV 
(but p-p) 



!ƭǾƛƴΩǎ ²ƻǊƪ ƻƴ Muon Facilities 
NFMCC 



MTA: 
MuCool Test Area 

MTA: 
p+ beam 
SC magnets 
NC RF 
ά{ƳŀǊǘ ƪƛŘǎέ 

 



The MTA Experiment: 
100 atm pressurized H2 VERY high 

gradient RF cavities in 3 T with beam  

Goal : >40 Mv/m RF gradients in ~3T fields 



Fascinating Results : 50 MV/m ! 

The trick:  
dopant gases O2 to remove  
free electrons and reduce RF  
power consumption by x50 

1% Dry Air 


